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54) METAL HALIDE LAMP 

57)Abstract: 

'ROBLEM TO BE SOLVED: To provide a metal halide lamp having 
xcellent converging efficiency, good balance of the whole of visible wave 
jngth area and excellent color rendering property and a long life, by 
etting a distance between electrodes at the specified value or less, and 
ealing halogenated indium and halogenated dysprosium as the light, 
mitting metal for direct current lighting. 

;OLUTION: A negative electrode 21 and a positive electrode 22 are 
rranged in a light emitting tube 10 opposite to each other, and a distance 
etween the negative electrode 21 and the positive electrode 22 is set at 
specified value or less. As the light emitting metal, halogenated indium 
nd halogenated dysprosium are sealed with the buffer gas and the 
tarting auxiliary gas in the light emitting tube 10 in a range at 1-5 micro 
ioI /cm3, 0.3-2 micro mole/cm3 per unit light emitting tube inside 
olume. A metal halide lamp, of which converging efficiency is improved by 
hortening the distance between the electrodes and in which a good 
alance of the whole of the visible wave length area is taken and the 
xcellent color rendering property is obtained by sealing halogenated 
idium and halogenated dysprosium and which has long life, can be 
hereby obtained. 
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NOTICES * 

lpan Patent Office is not responsible for any 
images caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
**** s hows the word which can not be translated. 
In the drawings, any words are not translated. 



LAIMS 



^laim(s)] 

^laim 1 ] The metal halide lamp which carries out the feature of inter-electrode distance being turned on by the direct 
irrent power with mercury and the rare gas for starting including a halogenation indium and a halogenation 
/sprosium at least in the arc tube equipped with the electrode of a couple 3.5mm or less. 

^laim 2] the amount of enclosure of the aforementioned halogenation indium and a halogenation dysprosium — per 
lit arc-tube content volume ~ each 1 - 5 micromole / cm3, and 0.3 - 2 micromole / cm3 it is - metal halide lamp 
•cording to claim 1 characterized by things 

Haim 3] The aforementioned halogen is a metal halide lamp according to claim 1 characterized by being the mixture 
? iodine or iodine, and a bromine and the rate for which a bromine accounts being less than 60% in an atomic ratio. 



translation done.] 
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ET AILED DESCRIPTION 



)etailed Description of the Invention] 
•001] 

Tie technical field to which invention belongs] this invention relates to the metal halide lamp used for the light 

airces, such as an electrochromatic display projector. 

•002] 

)escription of the Prior Art] Although the halogenation metal is enclosed as a luminescence metal with mercury and 
e rare gas for starting in the arc tube which the metal halide lamp equipped with the electrode of a couple, the 
>mpound of halogens, such as metals, such as a scandium, sodium, a dysprosium, neodium, tin, a thulium, a cerium, a 
idolinium, and a lutetium, iodine, or a bromine, is used as a halogenation metal. 

•003] While these halogenation metals are fused during lighting and exist in the tube wall of an arc-tube inside as a 
juid, a part serves as a gas, and evaporates and it separates into a metal atom and a halogen atom in the elevated- 
mperature section based on arcs, and a metallic element is excited with an arc and they emit a spectrum peculiar to 
e metal. Thus, since a metal halide lamp evaporates a halogenation metal, it can obtain the color rendering properties 
hich were excellent by obtaining vapor pressure sufficient at low temperature compared with the case of a metal 
mple substance, and luminous efficiency's being excellent compared with a high-pressure mercury lamp, and 
loosing an enclosure metal suitably, and is often used for the light sources, such as an electrochromatic display 
ojector. 

004] Although the floodlighting equipment of an electrochromatic display projector consists of a metal halide lamp 
hich is the light source, and a reflector which reflects the light emitted from this lamp, the reflected light of a reflector 
condensed with a condenser lens and a liquid crystal panel is penetrated, in order to raise condensing efficiency, 
■ecifically, as for the metal halide lamp, the short-arc type of 7-4mm is used for inter-electrode distance 15mm or 
ss. 
005] 

roblem(s) to be Solved by the Invention] By the way, the miniaturization of an electrochromatic display projector is 
quired strongly increasingly, a metal halide lamp or not only a reflector but a liquid crystal panel is miniaturized 
creasingly, and, recently, the 0.9 inches liquid crystal panel is used. Therefore, in order to condense the reflected 
jht of a reflector to this small liquid crystal panel, it is necessary to raise condensing efficiency more than former, 
ter-electrode distance of a metal halide lamp is shortened further, and to bring close to the point light source as much 
possible is demanded. 

006] However, if inter-electrode distance of a metal halide lamp is made into the small value of 4mm or less, in order 
maintain the maximum cold spot temperature of the tube wall of an arc tube to an optimum value, it is necessary to 
ake content volume of an arc tube small, and buld wall loading (power consumption / all internal-surface products) 
;comes large. 

007] If inter-electrode distance of a metal halide lamp is set to 3mm, unless it will make [ many ] the amount of 
ercury, high lamp voltage is not obtained at the time of lighting. For this reason, if power consumption, for example, 
nds to secure the lamp voltage of 55 V in the metal halide lamp which is 150W, the vapor pressure of mercury turns 
to 30 to 35 atmospheric pressure, the spectrum of mercury will increase and the mercurial line with a wavelength of 
L6nm will become large especially. Therefore, a green component becomes strong by this mercurial line, the balance 
the whole visible wavelength region collapses, and there is a trouble that color rendering properties fall. 
008] Next, when the light is switched on by high buld wall loading, condensed mercury temperature becomes 900 
:grees C or more, and there is a problem on which an arc tube becomes cloudy in lighting of several 100 hours. When 
e arc tube became cloudy, and the luminescence area of a lamp becomes large in equivalent and uses it for the light 
urces, such as an electrochromatic display projector, while condensing efficiency falls, a lumen maintenance factor 
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ill fall and a lamp life will be exhausted. Although nebula of this arc tube recombines with a halogen when the metal 
:om^based on [ high ] arcs of temperature approaches a low-temperature tube wall rather than an arc center, and a 
alogen cycle is repeated, it adheres to the tube wall of a quartz in the state of an atom, without recombining some 
:oms with a halogen, and it is thought that it results in change to the crystal structure of a silica. Possibility of 
ihering to the tube wall of a quartz in the state of an atom, without a metal atom recombining with a halogen 
icreases, so that condensed mercury temperature is so high that the distance of an arc and a tube wall is near. That is, 
ebula tends to take place, so that condensed mercury temperature is high. 

)009] Moreover, since the corroded compound disperses in response to electron impact, it adheres to a tube wall and 
te melanism of the arc tube is carried out, a lamp life may be [ that the root of an electrode is easy to be corroded 
epending on the property of the halogen to be used when switching on the light by high buld wall loading ] exhausted 
it becomes and ] by short-time lighting. 

)01 0] Then, condensing efficiency is excellent, the balance of the whole visible wavelength region is good, color 
;ndering properties are excellent, and this invention also aims a lamp life at offering a long metal halide lamp, when it 
. used for the light sources, such as an electrochromatic display projector. 
)011] 

vleans for Solving the Problem] In order to attain this purpose, in the arc tube equipped with the electrode of a couple 
.5mm or less, with mercury and the rare gas for starting, inter-electrode distance encloses a halogenation indium and a 
alogenation dysprosium at least, and turns on the metal halide lamp of this invention by the direct current power. 
)012] Namely, although condensing efficiency improves when becoming the point light source closely and using it for 
le light sources, such as an electrochromatic display projector, since inter-electrode distance is 3.5mm or less The 
roblem on which the green component produced by shortening inter-electrode distance becomes strong, and the 
alance of the whole visible wavelength region collapses By enclosing the halogenation indium which emits light 
rongly in blue, and the halogenation dysprosium which emits light strongly in blue and red, the balance of the whole 
isible wavelength region becomes good, and the outstanding color rendering properties are obtained. Especially when 
iter-electrode distance is 2.0mm or less, a still better result is obtained. 

)013] Especially, they are each 1-5 micromole / cm3, and 0.3 - 2 micromole / cm3 per unit arc-tube content volume 
bout the amount of enclosure of a halogenation indium and a halogenation dysprosium. If it carries out, the balance of 
le whole visible wavelength region will become very good. 

)014] Moreover, although a halogenation indium has the large effect which suppresses nebula of an arc tube, since the 
letal halide lamp of this invention is turned on by the direct current power, although the KATAHO lysis phenomenon 
'hich can be drawn near in the direction of cathode produces a metal atom, nebula of an arc tube can be conjointly 
ecreased epoch-makingly with the metal atom drawn to cathode stopping being able to reach a tube wall easily, and 
aclosing a halogenation indium, and a lamp life becomes long. 

)015] Next, when the rate for which a bromine accounts although it is easy to react with the metal atom of the center 
fan arc since reactivity of a bromine is higher than iodine, and a halogen cycle is repeated certainly and an electrode 
lay be broken at an early stage in response to a reason with reactivity high on the other hand in the tungsten of an 
lectrode root makes it to less than 60% by the atomic ratio to iodine, breakage of the early stage of an electrode can be 
revented, and a lamp life becomes long. 

)016] % 
Sxample] drawing! - the side elevation of a short-arc type metal halide lamp - it is - the arc tube 10 made from 
uartz glass— almost - a spherical - carrying out - **** - for example, the maximum bore - 10.5mmphi and 
ontent volume - 0.7cm3 it is . The molybdenum foils 31 and 32 are laid under the closure sections 1 1 and 12 of the 
rids of an arc tube 10, and opposite arrangement of the cathode 21 and the anode plate 22 which were connected to the 
lolybdenum foils 31 and 32, respectively is carried out within the arc tube 10. And the inter-electrode distance of 
athode 21 and an anode plate 22 is 3.5mm or less, for example, 2.0mm. When this inter-electrode distance is very 
lort compared with the conventional metal halide lamp and it uses it for the point light source at the light sources, 
jch as near and an electrochromatic display projector, the outstanding condensing efficiency can be acquired. 
)017] In an arc tube 10, they are 300Torr(s) as 30mg mercury and starting auxiliary gas as gas for a buffer. Argon gas 
j enclosed. And a halogenation indium (for example, InBr) and a halogenation dysprosium (for example, Dy2CsI7) 
re each 1 - 5 micromole / cm3, and 0.3 - 2 micromole / cm3 per unit arc-tube content volume as a luminescence metal 
idispensable for this invention. It is enclosed in the range. Moreover, a halogen is the mixture of iodine or iodine, and 
bromine, and the rate for which a bromine accounts is less than 60% in an atomic ratio. The rate for which a bromine 
ccounts is made less than 60% for suppressing the corrosion of the root of an electrode by the atomic ratio as 
forementioned. 

)018] A luminescence metal is enclosed if needed besides the halogenide of an indium and a dysprosium. For 
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cample, in order to raise color rendering properties, halogen objects, such as a holmium, an erbium, a gadolinium, a 
luluim, a cerium, plastic SEOJIUMU, and neodium, are enclosed. Moreover, a lutetium and the halogenide of other 
ire earth metal are enclosed in order to improve color nonuniformity. 

>019] Although this metal halide lamp is turned on by the direct current power, buld wall loading is 2 60-80W/cm. It 
set up and lamp voltage is [ 45-60V, and power consumption ] 250W. At this time, color temperature is Abbreviation 
500-7500K, efficiency is about 50 to 60 lm/W, and the outstanding color rendering properties can be obtained. 
>020] Next, the example which the amount of enclosure of a halogenation indium and a halogenation dysprosium was 
langed, and examined the luminescence property is explained. First, the amount of enclosure of the halogenide of 
iminescence metals other than a halogenation indium was fixed, and five lamps with which the amounts of enclosure 
flnBr (micromole / cm3) differ as a halogenation indium were manufactured and carried out. And the ratio (B/G) of 
ie flux of light (lm), and the blue region energy output B and the green region energy output G and the ratio (R/G) of 
ie red region energy output R and the green region energy output G were measured. The result is shown in Table 1. In 
Idition, a blue region and 500-570nm were made into the green region, and 580-700nm was made into the red region 
>r410-500nm. 
)021] 
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1. 2 0 


15 10 0 


4 


4.4 1 


1. 3 8 


1.13 


14 5 0 0 
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1.5 5 
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1022] As the light source for projectors, the ratio (B/G) of the blue region energy output B and the green region 
lergy output G Although the ratio (R/G) of 1.1<(B/G) <1.5, the red region energy output R, and the green region 
lergy output G is wanted to be 1 .0<(R/G) <1 A in order to obtain the chromaticity on a good screen The amount of 
iclosure of InBr is 0.72 micromole / cm3. Blue components run short with a lamp 1 , and they are 5.86 micromole / 
n3. With a lamp 5, the red component was insufficient and the chromaticity on a good screen was not able to be 
stained. On the other hand, the amount of enclosure of InBr is 1 .45 micromole / cm3. A lamp 2, and 2.93 micromole / 
n3 A lamp 3, and 4.41 micromole / cm3 The lamp 4 was able to obtain the chromaticity on a good screen. Moreover, 
; for the lamp 5, the low trouble had the flux of light (flux of light/input power), i.e., a lamp efficiency, and the lamp 1 
id the trouble which a flicker tends to generate in an arc. therefore, the amount of enclosure of viewpoints, such as 
minescent chromaticity and a lamp efficiency, to a halogenation indium - per [ 1 ] unit arc-tube content volume - 5 
icromole / cm3 it is — things are desirable 

>023] Next, the amount of enclosure of luminescence metals other than a halogenation dysprosium is fixed, and it is 
yI2 as a halogenation dysprosium. Five lamps with which the amounts of enclosure (micromole / cm3) differ were 
anufactured, and, similarly the flux of light (lm), the blue region / green region (B/G), and the red region / green 
gion (R/G) were measured. The result is shown in Table 2. 
'024] 
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►025] It is DyI2 as shown in Table 2. The amount of enclosure is 0.26 micromole / cm3. For a lamp 6, a red 
>mponent is insufficient, and the chromaticity on a good screen is not obtained, and the flux of light, i.e., a lamp 
ficiency, is a low. Moreover, 2.36 micromole / cm3 While blue components run short, a red component becomes 
iperfluous, and a lamp 10 has too low color temperature. On the other hand, 0.53 micromole / cm3 A lamp 7, and 
05 micromole / cm3 A lamp 8, and 1 .58 micromole / cm3 The lamp efficiency of a lamp 9 is also high while the 
iromaticity on a good screen is obtained, therefore, the amount of enclosure of a halogenation dysprosium — per unit 
c-tube content volume, and 0.3 - 2 micromole / cm3 it is — things are desirable 

►026] When a part of InBr of the aforementioned lamp 1 - a lamp 5 was replaced by Inl, it was real-**(ed) and the 
te for which a bromine accounts among the bromines and iodine which were added as a halogen exceeded 60% by 
e atomic ratio, it turns out that especially the decline in a lamp efficiency is remarkable. This is conjectured that 
jneration of the low rare earth bromide of vapor pressure results. 

i027] Next, the result which examined the lamp life of this invention is explained, the inside of the arc tube made 
om quartz glass whose bore of the used lamp is 10.5mm — cathode and an anode plate ~ inter-electrode distance — 
8mm — carrying out — arranging — the argon gas and mercury of optimum dose — iodation dysprosium 0.3mg (0.553 
icromole / cm3), iodation caesium 0.1 mg (0.385 micromole / cm3), and bromination — indium 0.5mg (2.56 
icromole / cm3) — it encloses In addition, in this lamp, the rate of an atomic ratio for which a bromine accounts 
nong the bromines and iodine which were added as a halogen is 55.5%. The lighting mode which turns on this lamp 
/ input power 250W for 2 hours and 45 minutes, and is switched off for 1 5 minutes was repeated, and the 
aintenance factor of the flux of light was measured. Although the result was shown in drawing 2 , the maintenance 
ctor of the screen flux of light in 3000 hours is about 70%, and was able to acquire the very long lamp life. Although 
e lumen maintenance factor of the lamp in which the arc length carries out alternating current lighting by 3mm was 
so shown as an example of comparison, a lumen maintenance factor will become 70% in about 500 hours. 
•028] 

effect of the Invention] As explained above, when it is used for the light sources, such as an electrochromatic display 
ojector, since the halogenation indium and the halogenation dysprosium were enclosed as a luminescence metal 
hile setting inter-electrode distance to 3.5mm or less, the metal halide lamp of this invention is excellent in 
mdensing efficiency, and the balance of the whole visible wavelength region is good, color rendering properties are 
:cellent, and it can also make a lamp life a long metal halide lamp. Moreover, it is the amount of enclosure of a 
ilogenation indium and a halogenation dysprosium per [ of l-5micro mol //cm / each ] unit arc-tube content volume 3 
id 0.3-2 micro mol/cm3 The more excellent result can be obtained by ** to carry out. Furthermore, as a halogen, 
hen the mixture of iodine and a bromine is used, it is desirable that the rate for which a bromine accounts makes it to 
ss than 60% by the atomic ratio. 
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